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Abstract

A new approach, referred 10 as a successive zooming genetic algorithm (SZGA), is proposed for
identifying a global solution for continuous optimization problems. In order to improve the local fine-tuning
capability of GA, we introduced a new method whereby the search space is zoomed around the design point
with the best fitness per 100 generation. Furthermore, the reliability of the optimized solution is determined
based on the theory of probability. To demonstrate the superiority of the proposed algorithm, a simple genetic
algorithm, micro genetic algorithm, and the proposed algorithm were tested as regards for the minimization of
a multiminima function as well as simple functions. The results confirmed that the proposed SZGA
significantly improved the ability of the algorithm to identify a precise global minimum. As an example of
structural optimization, the SZGA was applied to the optimal location of support points for weight
minimization in the radial gate of a dam structure. The proposed algorithm identified a more exact optimum

value than the standard genetic algorithms.
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Table 2 Probability in case of genetic algorithm
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Table 3 Results of SGA, MGA and SZGA for test functions

SGA MGA SZGA
Function | N Thf:qreﬁcal L
* | minimum Minimum Functign Minimum Spqed limm-un? ) Spepd
evaluation ratio | ( Phy ¢ Reliability) | ratio
F1 2 0 0.44108E-5 | 1(4000) | 0.40842E-5 | 0.22 0'7‘3?935'7 1
i) 2 | 1609172 | 1609171 | 1(4000) | 1609171 | 05 | 16.09172(1.—¢) 1
F3 2 | 099800 | 099800 | 1(8000) | 0.99800 4 | 099800(.-¢) 4
Branin | 2 | 039789 | 039789 | 1(8000) | 039789 | 08 | 0.39789(.-¢) 2
Camel | 2 | 103163 | -103163 | 16000) | -103163 | 2 1(103 i‘? 2
Seld | 2 3 3.0001 16000) |  3.0001 1.2 (138) L5
Shubert | 2 | -186.73091 | -186.72744 | 1(6000) | -186.72825 | 0.5 '1%6_'338?91 2
F4 3 | 801276 | 801350 | 1(200000) | 801293 | 074 | 8.01276(.—¢) 10
F5 4 0 163594 | 1(200000) | 0.44407E-2 | 0.63 0'239_123'6 1.5t
Brown3 | 20 0 0.15029E-1 | 1(400000) | 0.13565E-1 | 1.25 0'2‘?113281?'10 1.51
FION | 20 0 0.89927 | 1(400000) | 0.16851 | 1.67 0'2135_%;]?'11 2.01

(1: This symbol is used because it is difficult to compare the computing time of SZGA with those of SGA and MGA
as, in the case of many variables, SGA and MGA converged to a solution with a lower precision than that of SZGA. So
this symbol is used. € : very small value, <1.0E-14)
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Fig.3 Model of the radial gate with 3 arms (unit: mm)
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Table 4 Results of several algorithms

Gene | Convergence | Weight
3-arm Now | Ny size generation (x10)
Micro GA 3 10 36 9000 0.690722
Hybrid
MGA+DEP 3 10 36 4000 0.690488
SZGA 3 10 36 400 0.690488
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